Introduction {#sec1_1}
============

Gastroesophageal reflux disease (GERD) is a chronic disease that tends to relapse and cause complications. According to the Montreal definition, GERD is 'a condition which develops when the reflux of stomach contents causes troublesome symptoms and/or complications' \[[@B1]\]. The cardinal symptoms of GERD are considered to be heartburn and regurgitation. Besides, GERD is also associated with a range of other symptoms originating in the esophagus, chest and respiratory tract \[[@B2]\]. Based on the presence or absence of mucosal damage, GERD patients can be classified as having either erosive esophagitis (EE) or nonerosive reflux disorder (NERD) \[[@B3]\]. GERD has an impact on the daily lives of affected individuals, interfering with physical activity, impairing social functioning, disturbing sleep and reducing productivity at work \[[@B4],[@B5]\]. The aim of this study was to investigate the impact of gender on the symptom presentation and quality of life among patients with EE and NERD.

Subjects and Methods {#sec1_2}
====================

The medical records of 261 consecutive patients at our hospital diagnosed with GERD according to the Montreal definition were collected between January and December 2009. Exclusion criteria were GERD combined with other structural gastrointestinal disorders, such as peptic ulcer disease, esophageal or gastric malignancy, prior gastric surgery, use of chronic antacid medication, such as proton pump inhibitors or H~2~-receptor antagonists for more than 2 months prior to the study and pregnancy.

The general data of the patients, including age, gender, body weight and body mass index (BMI), symptom duration and lifestyle habits, were recorded. All patients underwent an open-access transoral upper gastrointestinal endoscopy, and the findings of each case were recorded.

The patients were assigned to two groups according to whether they did (EE group) or did not (NERD group) have esophagocardiac mucosal break detected by upper gastroinestinal endoscopy. They were assigned to three groups: 87 to the EE group, 86 to the NERD group and 88 to the control group. All patients were asked to complete two questionnaires, the modified Chinese GERD questionnaire (GERDQ) and the Short Form (SF)-36 life quality questionnaire (Chinese version). Patients without typical symptoms of GERD and normal endoscopic findings, but who might have mild symptoms of dyspepsia, during the same period of time were assigned to the control group. The general data and questionnaire scores were analyzed.

The modified Chinese GERDQ includes questions about the severity and frequency of the symptoms of regurgitation and heartburn, and the answers were graded on a three-point Likert scale as follows: mild = symptoms that can be easily ignored, moderate = awareness of symptoms but easily tolerated, and advanced severity = symptoms sufficient to interfere with normal activities. Symptoms occurring at least once per month, at least once a week, and at least once a day were classified as low, middle and high frequency symptoms, respectively.

The SF-36 questionnaire measures the general quality of life and so allows comparisons between the different disease states. It measures the health status in eight domains: physical functioning, role limitations -- physical, bodily pain, general health, vitality, social functioning, role limitations -- emotional, and mental health. Two summary scores were also calculated from the responses of the subject: the physical health score and the mental health score. The scores of the SF-36 questionnaire ranged from 0 to 100 on each dimension and on the summary scales, with higher scores indicating better quality of life.

Data are expressed as standard derivation of mean for each of the measured parameters. Gender, hiatal hernia, lifestyle habits and the modified Chinese GERDQ items are expressed as a percentage of the total patient number. A p value \<0.05 was considered statistically significant. Statistical analyses were done using Pearson\'s χ^2^ test or Fisher\'s exact test to compare the effects of gender on hiatal hernia, lifestyle habits and the modified Chinese GERDQ scores. ANOVA was used to analyze the effects of age, symptom duration, body weight, BMI and scores of the SF-36 questionnaire.

Results {#sec1_3}
=======

The patients in the EE group were significantly older (mean 48.94 ± 17.38 vs. 43.34 ± 12.67 years), predominately male (58.6 vs. 39.5s%), had hiatal hernia (34.5 vs. 17.4s%), greater body weight (67.57 ± 15.13 vs. 61.06 ± 11.08 kg) and BMI (24.09 ± 4.61 vs. 22.68 ± 3.12) than patients in the NERD group. Both the EE and the NERD groups had similar GERD symptoms and lifestyle habits, including tea, alcohol and coffee consumption and cigarette smoking (table [1](#T1){ref-type="table"}).

The rates of severity and frequency of heartburn and acid regurgitation as measured by the modified Chinese GERDQ (fig. [1](#F1){ref-type="fig"}) were similar between the EE and the NERD groups (heartburn severity score: 1.39 vs. 1.42, p = 0.850; regurgitation severity score: 1.51 vs. 1.52, p = 0.138; heartburn frequency score: 1.36 vs. 1.42, p = 0.118; regurgitation frequency score: 1.45 vs. 1.50, p = 0.783).

The impact of gender on the symptom presentation is shown in figure [2](#F2){ref-type="fig"}. The frequency of regurgitation was significantly greater in the female NERD patients than in the male NERD patients (score: 1.56 vs. 1.41, p = 0.019), but this trend was lost for the symptom of heartburn. There was no difference in the presentations of heartburn or regurgitation between men and women in the EE group.

The total scores, physical health scores and mental health scores as measured by the SF-36 questionnaire are compared. The patients in the NERD group had a lower score (mean total score: 63.93 ± 16.54, physical health score: 64.03 ± 15.94, mental health score: 58.80 ± 16.47) than the corresponding values for those in the EE group (mean total score: 66.61 ± 18.81, physical health score: 66.13 ± 18.41, mental health score: 61.53 ± 19.98). Both the scores in the NERD and the EE groups were lower than those in the control group (mean total score: 72.16 ± 16.74, physical health score: 71.02 ± 16.37, mental health score: 69.27 ± 17.36). However, the differences were not statistically significant.

The scores of the SF-36 questionnaire of the two genders were analyzed. The scores of the men and women in the EE group were similar, but significantly lower scores were noted in the female NERD patients (mean total score: 60.67 ± 17.32, physical health score: 60.19 ± 16.31, mental health score: 55.81 ± 16.68) than in the male NERD patients (mean total score: 68.91 ± 14.11, physical health score: 69.91 ± 13.59, mental health score: 63.38 ± 15.27). Additionally, compared to the control cases, only the female patients in the NERD group had significantly lower scores in both the physical (p = 0.002) and mental (p = 0.005) dimensions.

Discussion {#sec1_4}
==========

Our results proved that there were strong positive correlations of older age, male predominance, lower body weight and BMI, and a higher proportion of hiatal hernia in patients with EE compared to those with NERD, and therefore they were compatible with previous reports \[[@B6],[@B7],[@B8],[@B9],[@B10]\]. However, the lifestyle habits and symptom duration in the two groups were similar, which might be due to the limited number of enrolled cases or the different pathogenesis of EE in the Chinese population.

GERD is very common in the general population, and it has a considerable impact on the daily lives of affected individuals. The two subtypes of GERD (NERD and EE) have different presentations and impacts on the quality of life of the patients. NERD may account for 60s% of all chronic heartburn cases in a community due to the heterogeneous form of the pathophysiological mechanisms and hence should be diagnosed using the pH-metry test \[[@B11]\]. It is now well established that NERD is associated with impaired quality of life, which is at the very least as severe as that related to EE and complicated GERD \[[@B12],[@B13]\].

The severity and frequency of heartburn or regurgitation were similar in the EE and the NERD groups as previously reported \[[@B14],[@B15],[@B16],[@B17]\]. However, the female patients in the NERD group had worse symptoms at presentation, especially in the dimension of regurgitation, similar to a previous study \[[@B14]\]. Hence, there could be differential physiopathological mechanisms between heartburn and regurgitation, and the gender had a great impact on the presentation of regurgitation of the NERD cases.

Patients with GERD may present with a broad range of troublesome symptoms that can adversely affect the quality of daily life \[[@B16],[@B18],[@B19]\]. In our study, patients with EE and those with NERD had general quality of life scores similar to previous studies \[[@B12],[@B15],[@B16]\]. However, compared with the normal population, the NERD patients had a significantly impaired quality of life in both physical and mental health status, but the EE patients did not. This implies that GERD might have a more negative impact on the patients with NERD than on those with EE.

Regarding the impact of gender on quality of life in patients, our study showed that women had significantly lower scores compared to men in the NERD group, but not in the EE group, while a previous study had shown that women had lower general scores \[[@B9]\]. This might be due to a heightened sensitivity and symptom perception of female patients with NERD, or functional heartburn cases might have been misclassified in our study.

The limitations in our study include, first, the fact that the endoscopic findings were recorded by individual endoscopists, and so interobserver conflict and misclassification might have occurred. Second, not all our cases with NERD accepted pH-metry monitoring, and this might have led to a misclassification of the individuals with functional heartburn as NERD as previously reported \[[@B6]\]. Third, comorbid diseases of the patients which tend to influence the severity of GERD, such as chronic heart failure or chronic obstructive pulmonary disease, were not considered, and this might have led to inaccurate outcomes. Fourth, the lifestyle characteristics in our study were only limited to the patients\' current status. Lastly, our study was hospital-based. Further research using representative samples of the general population is needed to confirm these results.

Conclusion {#sec1_5}
==========

The patients with EE were older, predominately male, had more frequently hiatal hernia, higher body weight and BMI than those with NERD. The patients with EE and NERD had similar GERD-specific symptom severity and general quality of life scores. The gender had a great influence on symptom presentation and quality of life of patients with NERD but less impact in those with EE.

![Specific symptom presentation in patients with GERD.](mpp-0023-0460-g01){#F1}
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###### 

Basic characteristics of the patients with EE and NERD and of the controls

  Variable            EE (n = 87)   NERD (n = 86)   p value[^a^](#T1F1){ref-type="table-fn"}   Control (n = 88)   p value[^b^](#T1F2){ref-type="table-fn"}                                                           
  ------------------- ------------- --------------- ------------------------------------------ ------------------ ------------------------------------------ ---------------------------------------- -------------- ----------------------------------------
  Age, years                        48.94 ± 17.38                                              43.34 ± 12.67      0.017[^d^](#T1F4){ref-type="table-fn"}                                              44.45± 12.33   0.569[^e^](#T1F5){ref-type="table-fn"}
  Gender                                                                                                          0.012[^c^](#T1F3){ref-type="table-fn"}                                                             0.052[^c^](#T1F3){ref-type="table-fn"}
   Male               51 (58.6)                     34 (39.5)                                                                                                42 (47.7)                                               
   Female             36 (41.4)                     52 (60.5)                                                                                                46 (52.3)                                               
  Weight, kg                        67.57 ± 15.13                                              61.06 ± 11.08                                                 0.001[^d^](#T1F4){ref-type="table-fn"}   63.01± 12.55   0.286[^e^](#T1F5){ref-type="table-fn"}
  BMI                               24.09 ± 4.61                                               22.68 ± 3.12       0.022[^d^](#T1F4){ref-type="table-fn"}                                              23.02± 3.65    0.519[^e^](#T1F5){ref-type="table-fn"}
  Hiatal hernia       30 (34.5)                     15 (17.4)                                                     0.011[^c^](#T1F3){ref-type="table-fn"}                                                             
  Symptom duration,                                                                                                                                                                                                  
   months                           2.49 ± 3.44                                                2.32 ± 3.45        0.741[^d^](#T1F4){ref-type="table-fn"}                                                             
  Lifestyle                                                                                                                                                                                                          
   Coffee             50 (57.8)                     58 (67.4)                                                     0.135[^c^](#T1F3){ref-type="table-fn"}     56 (63.6)                                               0.186[^c^](#T1F3){ref-type="table-fn"}
   Alcohol            41 (40.2)                     31 (30.4)                                                     0.139[^c^](#T1F3){ref-type="table-fn"}     30 (29.4)                                               0.164[^c^](#T1F3){ref-type="table-fn"}
   Tea                66 (75.9)                     74 (86.0)                                                     0.088[^c^](#T1F3){ref-type="table-fn"}     74 (84.1)                                               0.180[^c^](#T1F3){ref-type="table-fn"}
   Smoking            13 (14.9)                     14 (16.3)                                                     0.809[^c^](#T1F3){ref-type="table-fn"}     14 (15.9)                                               0.969[^c^](#T1F3){ref-type="table-fn"}

p value of the EE group and the NERD group;

p value of the EE group, the NERD group and the control group;

Pearson\'s χ^2^ test;

t test;

Kruskal-Wallis 1-way ANOVA test.
